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Abstract 
Objective 

To eliminate the phase difference between a first in-device reference signal and a second 
in-device reference signal having a redundant system as well as the phase difference between a 
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first in-device timing signal and a second in-device timing signal and to respectively supply the 
signals to a device. 

Constitution 

The phase difference between a first reference frequency signal S16 synchronized with a 
reference clock signal having a redundant system and a second reference frequency signal S26 
and the phase difference between a first timing signal SI 5 and a second timing signal S25 are 
counted. The timing "advance" or "lag" between the first and second signals is determined. In the 
state when the phase difference between the first and second signals is set at "0", a first in-device 
reference signal S101 and a first in-device timing signal S19 as well as a second in-device 
reference signal S201 and a second in-device timing signal 29 [sic; S29]are respectively supplied 
to a device. 




Key: 2 Clock supply device 

3 System selecting circuit 

1 1 First receiving circuit 

12 First selection circuit 

13 First voltage controlled oscillator 

14 First calculation circuit 

1 5 First comparison circuit 

16 First delay circuit 

21 Second receiving circuit 

22 Second selection circuit 

23 Second voltage controlled oscillator 
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24 Second calculation circuit 

25 Second comparison circuit 

26 Second delay circuit 

Claim 

A clock supply system comprised of the following circuits in a device that receives 
reference clock signals forming a redundant system supplied from a clock supply device and 
establishes network synchronization: a first receiving circuit that receives a first reference clock 
signal as one of the reference clock signals forming the redundant system, monitors the input 
state, and outputs a first clock signal; a second receiving circuit that receives a second reference 
clock signal as the other reference clock signal forming the redundant system, monitors the input 
state, and outputs a second clock signal; a first selection circuit that receives the inputs of said 
first and second clock signals, selects one of the clock signals, and outputs a first reference 
signal; a second selection circuit that receives the inputs of said first and second clock signals, 
selects one of the clock signals, and outputs a second reference signal; a system selecting circuit 
that receives the inputs of the first monitor signal output from said first receiving circuit and the 
second monitor signal output from said second receiving circuit and outputs a system selecting 
signal to said first and second selection circuits; a first voltage controlled oscillator that receives 
the input of said first reference signal and generates a first reference frequency signal and a first 
timing signal in synchronization with the first reference signal; a second voltage controlled 
oscillator that receives the input of said second reference signal and generates a second reference 
frequency signal and a second timing signal in synchronization with the second reference signal; 
a first calculation circuit that receives the input of said first and second timing signals, calculates 
the phase difference with reference to the first timing signal, and outputs a first calculation result; 
a second calculation circuit that receives the input of said first and second timing signals, 
calculates the phase difference with reference to the second timing signal, and outputs a second 
calculation result; a first comparison circuit that receives the input of said first and second 
calculation results, compares the magnitude of the second calculation result with reference to the 
first calculation result, and outputs a first comparison result; a second comparison circuit that 
receives the input of said first and second calculation results, compares the magnitude of the first 
calculation result with reference to the second calculation result, and outputs a second 
comparison result; a first delay circuit that delays said first reference frequency signal and first 
timing signal based on the first calculation result and first comparison result and outputs a first 
in-device reference signal and a first in-device timing signal; and a second delay circuit that 
delays said second reference frequency signal and second timing signal based on said second 
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calculation result and second comparison result and outputs a second in-device reference signal 
and a second in-device timing signal. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to a clock supply system. In particular, the present 
invention pertains to a clock supply system that receives reference clock signals having a 
redundant system, selects the two received reference clock signals, and has voltage controlled 
oscillators that form a redundant system based on the selected reference clock signals. In this 
system, the phase difference caused by the constant phase differences between the reference 
frequency signals and timing signals output from the two voltage controlled oscillators are 
adjusted to supply reference signals and timing signals without a phase difference. 

[0002] 
Prior art 

Devices in a digital microwave communication system or the like operate in 
synchronization with a reference clock signal supplied from a clock supply device. In this case, 
said reference clock signal has a redundant system in order to overcome problems in the clock 
supply system. 

[0003] 

Figure 4 is a block diagram of a conventional clock supply system. In this case, the 
reference signal has a redundant system of 1+1. A first reference clock signal SI and a second 
reference clock signal S2 supplied from clock supply device 2 are respectively received by first 
receiving circuit 1 1 and second receiving circuit 2 1 in device 1 . The first receiving circuit 1 1 
monitors the state of the received first reference clock signal SI and outputs a first monitor signal 
S12 and a first clock signal SI 1 . The second receiving circuit 21 monitors the state of the 
received said reference clock signal S2 and outputs a second monitor signal S22 and a second 
clock output S21. System selection circuit 3 outputs system selection signals S13 and S23 based 
on the first monitor signal S12 and the second monitor signal S22. The first clock signal SI 1 and 
the second clock signal S21 are input into the first selection circuit 12, which selects a system 
based on system selection signal S13 and outputs a first reference signal S14. The first clock 
signal SI 1 and the second clock signal S21 are input into the second selection circuit 22, which 
selects a system based on system selection signal S23 and outputs a second reference signal S24. 
A first reference signal S14 is input into a first voltage controlled oscillator 13, which generates a 
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first in-device reference signal SI 05 and a first in-device timing signal SI 06 in synchronization 
with the first reference signal S14 and distributes said signals to parts in device 1. A second 
reference signal S24 is input into a second voltage controller oscillator 23, which generates a 
second in-device reference signal S205 and a second in-device timing signal S206 and distributes 
said signals to parts in device 1 . 

[0004] 

Problems to be solve by the invention 

Since the conventional clock supply system has two voltage controlled oscillators, even if 
the reference signals are the same, due to a constant phase error, a phase difference exists 
between the first and second in-device reference signals and between the first and second 
in-device timing signals. As a result, in the case of switching from the first in-device reference 
signal and first in-device timing signal to the second in-device reference signal and second in- 
device timing signal in the device, since a phase difference is present, the reference in the device 
will skip. 

[0005] 

The objective of the present invention is to eliminate the phase difference between a first 
in-device reference signal and a second in-device reference signal having a redundant system as 
well as the phase difference between a first in-device timing signal and a second in-device timing 
signal and to respectively supply the signals into a device. 

[0006] 

Means to solve the problems 

In order to realize the aforementioned objective, the present invention provides a clock 
supply system comprised of the following circuits in a device that receives reference clock 
signals forming a redundant system supplied from a clock supply device and establishes network 
synchronization: a first receiving circuit that receives a first reference clock signal as one of the 
reference clock signals forming the redundant system, monitors the input state, and outputs a first 
clock signal; a second receiving circuit that receives a second reference clock signal as the other 
reference clock signal forming the redundant system, monitors the input state, and outputs a 
second clock signal; a first selection circuit that receives the inputs of said first and second clock 
signals, selects one of the clock signals, and outputs a first reference signal; a second selection 
circuit that receives the inputs of said first and second clock signals, selects one of the clock 
signals, and outputs a second reference signal; a system selecting circuit that receives the inputs 
of the first monitor signal output from said first receiving circuit and the second monitor signal 
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output from said second receiving circuit and outputs a system selecting signal to said first and 
second selection circuits; a first voltage controlled oscillator that receives the input of said first 
reference signal and generates a first reference frequency signal and a first timing signal in 
synchronization with the first reference signal; a second voltage controlled oscillator that 
receives the input of said second reference signal and generates a second reference frequency 
signal and a second timing signal in synchronization with the second reference signal; a first 
calculation circuit that receives the input of said first and second timing signals, calculates the 
phase difference with reference to the first timing signal, and outputs a first calculation result; a 
second calculation circuit that receives the input of said first and second timing signals, 
calculates the phase difference with reference to the second timing signal, and outputs a second 
calculation result; a first comparison circuit that receives the input of said first and second 
calculation results, compares the magnitude of the second calculation result with reference to the 
first calculation result, and outputs a first comparison result; a second comparison circuit that 
receives the input of said first and second calculation results, compares the magnitude of the first 
calculation result with reference to the second calculation result, and outputs a second 
comparison result; a first delay circuit that delays said first reference frequency signal and first 
timing signal based on the first calculation result and first comparison result and outputs a first 
in-device reference signal and a first in-device timing signal; and a second delay circuit that 
delays said second reference frequency signal and second timing signal based on said second 
calculation result and second comparison result and outputs a second in-device reference signal 
and a second in-device timing signal. 

[0007] 

Application examples 

In the following, the present invention will be explained based on figures. Figure 1 is a 
block diagram illustrating an application example of the present invention. In the application 
example shown in Figure 1 , the reference clock signal has a redundant system of 1+1 . 

[0008] 

The first reference clock signal SI and the second reference clock signal S2 supplied 
from clock supply device 2 are received by first receiving circuit 1 1 and second receiving circuit 
21 in device 1 . The first receiving circuit 1 1 monitors the state of the received first reference 
clock signal SI and outputs a first monitor signal S12 and a first clock signal SI 1. The second 
receiving circuit 2 1 monitors the state of the received second reference clock signal S2 and 
outputs a second monitor signal S22 and a second clock signal S2 1 . System selection circuit 3 
outputs system selection signal S13 and system selection signal S23 based on the first monitor 
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signal S12 and the second monitor signal S22. The first clock signal SI 1 and the second clock 
signal S21 are input into first selection circuit 12, which selects a system based on system 
selection signal S13 and outputs a first reference signal S14. The first clock signal SI 1 and the 
second clock signal S21 are input into second selection circuit 22, which selects a system based 
on system selection signal S23 and outputs a second reference signal S24. The first reference 
signal S14 is input into first voltage controlled oscillator 13, which generates a first reference 
frequency signal SI 6 and a first timing signal S15 in synchronization with the first reference 
signal S14. The second reference signal S24 is input into second voltage controlled oscillator 23, 
which generates a second reference frequency signal S26 and a second timing signal S25 in 
synchronization with the second reference signal S24. The first timing signal S15 and the second 
timing signal S25 are input as a start signal and stop signal, respectively, into first calculation 
circuit 14, which calculates the phase difference based on the first timing signal SI 5 and outputs 
a first calculation result SI 7. On the other hand, the second timing signal S25 and the first timing 
signal SI 5 are input as a start signal and stop signal, respectively, into second calculation circuit 
24, which calculates the phase difference based on the second timing signal S25 and outputs a 
second calculation result S27. First comparison circuit 15 compares the first calculation result 
S17 with the second calculation result S27 and outputs a first comparison result S18 based on the 
first calculation result SI 7. On the other hand, second comparison circuit 25 compares the first 
calculation result S17 with the second calculation result S27 and outputs a second comparison 
result S28 based on the second calculation result S27. First delay circuit 16 delays the first 
reference frequency signal S16 and the first timing signal SI 5 and outputs a first in-device 
reference signal SI 01 and a first in-device timing signal SI 9. On the other hand, a second delay 
circuit 26 delays the second reference frequency signal S26 and the second timing signal S25 and 
outputs a second in-device reference signal S201 and a second in-device timing signal S29. 

[0009] 

In the following, the block diagram shown in Figure 1 for an application example of the 
present invention will be explained based on the timing charts shown in Figures 2 and 3. Figure 2 
is a timing chart in the case when the second timing signal is delayed with respect to the first 
timing signal. Figure 3 is a timing chart in the case when the first timing signal is delayed with 
respect to the second timing signal. 

[0010] 

The phase difference between the first timing signal S15 and the second timing signal 
S25 is calculated based on the first timing signal SI 5 and is output as the first calculation result 
S17 (=x). It is also calculated based on the second timing signal S25 and output as the second 



8 



calculation result S27 (=y). If the second timing signal S25 is delayed compared with the first 
timing signal S15 as shown in Figure 2, the calculation result is x<y. This means that the delay 
applied by the first delay circuit 16 is smaller. The first comparison circuit 15 finds that the 
signal in its system is advanced in timing and outputs the first comparison result SI 8. On the 
other hand, the second comparison circuit 25 finds that the signal in its system lags in timing and 
outputs the second comparison result S28. The first delay circuit 16 applies delay x to the first 
reference frequency signal S 1 6 and the first timing signal S 1 5 based on the first calculation result 
S17 (=x) and the first comparison result SI 8 (=advance) and outputs delayed signals as the first 
in-device reference signal SI 01 and the first in-device timing signal SI 9, respectively. On the 
other hand, the second delay circuit 26 applies no delay to the second reference frequency signal 
S26 and the second timing signal S25 based on the second calculation result S27 (=y) and the 
second comparison result S28 (=lag) and outputs the second in-device reference signal S201 (= 
second reference frequency signal S26) and the second in-device timing signal S29 (= second 
timing signal S25). As shown in Figure 3, if the first timing signal SI 5 is delayed, since the 
calculation result is x > y, the first comparison result SI 8 becomes (= lag), and the second 
comparison result S28 becomes (=advance). As a result, the amount of delay applied by the first 
delay circuit 16 is "0", that is, no delay is applied. On the other hand, the second delay circuit 26 
applies delay y. If the delay difference between the first and second timing signals = 0 (=x=y), 
neither delay circuit will apply a delay. In this way, since a constant phase error caused by using 
two voltage controlled oscillators is absorbed, a phase difference is not present between the first 
in-device reference signal S101 and the second in-device reference signal S29 or between the 
first in-device timing signal S19 and the second in-device timing signal S201. 

[0011] 

Effect of the invention 

As explained above, the present invention can supply an in-device reference signal and 
in-device timing signal having a redundant system without a phase difference into a device by 
using a means that calculates the phase difference between first and second reference frequency 
signals and between first and second timing signals due to a constant phase error caused by using 
two voltage controlled oscillators, a means that determines whether the first or the second signal 
is delayed, and a means that adjusts the phase difference. 

Brief description of the figures 

Figure 1 is a block diagram illustrating an application example of the present invention. 

Figure 2 is a timing chart in the case when the second timing signal is delayed with 
respect to the first timing signal in the application example of the present invention. 
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Figure 3 is a timing chart in the case when the first timing signal is delayed with respect 
to the second timing signal in the application example of the present invention. 
Figure 4 is a block diagram of a conventional clock supply system. 

Explanation of symbols 



1 Device 

2 Clock supply device 

3 System selection circuit 

1 1 First receiving circuit 

1 2 First selection circuit 

1 3 First voltage controlled oscillator 

14 First calculation circuit 

1 5 First comparison circuit 

1 6 First delay circuit 

2 1 Second receiving circuit 

22 Second selection circuit 

23 Second voltage controlled oscillator 

24 Second calculation circuit 

25 Second comparison circuit 

26 Second delay circuit 

51 First reference clock signal 

52 Second reference clock signal 

5 1 1 First clock signal 

5 1 2 First monitor signal 

S 1 3, S23 System selection signal 

5 1 4 First reference signal 

5 1 5 First timing signal 

5 1 6 First reference frequency signal 

5 1 7 First calculation result 

5 1 8 First comparison result 

5 1 9 First in-device timing signal 

S 1 0 1 First in-device reference signal 

52 1 Second clock signal 

522 Second monitor signal 

524 Second reference signal 

525 Second timing signal 
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526 Second reference frequency signal 

527 Second calculation result 

528 Second comparison result 

529 Second in-device timing signal 
S201 Second in-device reference signal 




Figure 1 



Key: 2 Clock supply device 

3 System selecting circuit 

1 1 First receiving circuit 

12 First selection circuit 

13 First voltage controlled oscillator 

14 First calculation circuit 

15 First comparison circuit 

16 First delay circuit 

2 1 Second receiving circuit 

22 Second selection circuit 

23 Second voltage controlled oscillator 
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24 Second calculation circuit 

25 Second comparison circuit 

26 Second delay circuit 
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Key : S 1 5 First timing signal 

SI 6 First reference frequency signal 

525 Second timing signal 

526 Second reference frequency signal 
SI 9 First in-device timing signal 

S 1 0 1 First in-device reference signal 
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Key: S 1 5 First timing signal 

S 1 6 First reference frequency signal 

525 Second timing signal 

526 Second reference frequency signal 
S201 Second in-device reference signal 
S29 Second in-device timing signal 
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Key: a Part used currently 

b Preparatory part 

2 Clock supply device 

3 System selection circuit 

1 1 First receiving circuit 

12 First selection circuit 

13 First voltage controlled oscillator 

21 Second receiving circuit 

22 Second selection circuit 

23 Second voltage controlled oscillator 
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(54) CLOCK SUPPLY SYSTEM 

(57)Abstract 

PURPOSE: To supply a reference signal and a timing 
signal having a redundant system without a phase 
difference to a device by counting the phase difference 
between reference frequencies and between timing 
signals due to the phase error of two voltage controlled 
oscillators and adjusting the phase difference. 
CONSTITUTION: The phase difference of 1 st and 2nd 
timing signals S15, S25 is outputted as counting results 
S17, S27. When the signal S25 is delayed more than the 
signal S15, comparator circuits 15, 25 output comparison 
result signals S18 f S28. A delay circuit 16 receives the 
signals S1 7, S27 to give a delay to a reference signal 
S16 and th signal S15 and outputs the results as a 
reference signal S101 and a timing signal S19. On the 
other hand, a delay circuit 26 receives the signals S27, 
S28 and gives no delay to a reference signal S16 and the 
signal S25 and outputs the result as a reference signal 
201 and a timing signal S29. Consequently, a phase 
difference between the reference signals and between 
the timing signals due to a phase error in voltage controlled oscillators 13, 23 is eliminated. 
Thus, the reference signal and the timing signal having a redundant system without a phase 
difference are supplied to the device. 
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